The theories of embodied cognition and embodied learning have attracted the attention of researchers and practitioners due to the new possibilities opened up by the emergence of embodied digital learning games. The integration of embodied theories and games to special education has been relatively intense in the last years, but their introduction in inclusive educational contexts is yet scarce. Th e INTELed project aims at fulfilling this gap, by supporting in-service teachers in acquiring knowledge and skills to use embodied digital learning games to address the needs of special education children in inclusive educational contexts. This paper presents the work conducted at the outset of the INTELed project, aiming at establishing the pedagogical framework with the main components underlying the project.
Introduction
Embodied digital learning games, which compose an emergent category of educational digital games that integrate bodily movement into the act of learning, are argued to have the potential to support the children with special education needs (SEN) [1] . Despite the promises they hold in-service SEN teachers are reluctant to adopt such educational innovations as they lack appropriate training. At the same time, while the integration of these digital games the field of special education has been relatively intense in the recent years, their use in inclusive educational contexts where students with and without disabilities co-exist is yet scarce [2] . The INTELed project (https://www.inteled.org/) aims at supporting in-service teachers in acquiring knowledge and skills about the use of embodied digital learning games for addressing the needs of SEN children in inclusive educational settings.
Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for components of this work owned by others than ACM must be honored. Abstracting with credit is permitted. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee. Request permissions from Permissions@acm.org. To this end, the first intellectual output of the project was focused on proposing a pedagogical framework explaining the main components (theories, concepts and stakeholders) underlying the project as well as the relations among them. This framework should serve as the basis for presenting the key ideas regarding the use of embodied digital games to its primary users, i.e., inservice teachers (both SEN and mainstream ones) involved in the INTELed training events for promoting embodied learning in inclusive educational settings. The rest of the paper is structured as follows: Section 2 presents the main components of the INTELed pedagogical framework. Subsequently, Section 3 presents the main challenges identified after a literature review, as well as an initial set of guidelines that should lead the definition of embodied learning activities applied to inclusive educational contexts. Last, Section 4 provides an overview of the project's ongoing and future work lines.
INTELed pedagogical framework
The pedagogical framework of the INTELed project is structured around three main aspects (see Fig. 1 ): (a) the theoretical background regarding embodied learning; (b) the identification of the embodied digital apps that are best suited to support the envisioned learning approaches; and (c) the description of the educational context(s) where the project will be put in practice. The rest of this section presents these three elements. 
2.1.
Theories of embodiment and learning
The theoretical foundations of the INTELed project stem from the theories of embodiment and their confluence with theories of learning, that have resulted in the ideas of embodied learning [3] . Embodied learning is a contemporary theory of learning which emphasizes the use of the body in the educational practice [4] . The concept of kinaesthetic learning, although with different theoretical roots, can be used as a synonym, with an emphasis in promoting sensorimotor perception as a means of learning. Although the concept of embodied learning is intuitively understood, the actual characteristics that have to be met by a digital game in order to promote embodied learning are not yet completely defined. In INTELed we drew on [5] to identify these characteristics defining an embodied digital learning game: the sensorimotor activity; the relevance of gestures to the theme that is to be reproduced; and the emotional involvement of the participant. An open issue that was identified in the review carried out as part of the project is that there is limited empirical research studying the use of embodied digital games in real classroom settings, which is one aspect in which the project INTELed is meant to contribute.
Technologies supporting embodied learning
The emergence of new forms of interactive technologies has provided a new opportunity for expanding the theory of embodied learning, via the development of embodied digital games. However, the definition and classification of these technologies is often rather blurred. We propose the term "Tangible User Interfaces" (TUI) [6] as the most widely accepted to refer to them. The classification of devices as whether they can be considered or not TUIs is also an issue of discussion. To respond to this issue, we drew on the taxonomy proposed by [7] that classifies embodied digital games in four levels, depending on three aspects: (a) the amount of sensorimotor engagement, (b) the amount of gestural congruency and (c) the amount of immersion. Based on these three dimensions, the INTELed consortium decided to focus on the technologies with highest levels in the axes of the taxonomy, i.e., motion-based interactive interfaces, (e.g., Kinect, Wii, and Leap Motion) as well as technologies based on Virtual Reality (VR). Once the scope of the project was defined, the work was complemented with a review of available digital games for embodied learning applied to SEN children. This review showed that, although there exist proposals based on VR [8] [14] , Comorbid learning disorders [15] , and Attention Deficit Hyperactivity Disorder (ADHD) [16] . The results also show that there is still need of more empirical evidence on the effectiveness of these digital games, and a lack of knowledge about their potential use and benefits in classrooms in the context of inclusive education.
Educational context
Considering the results from the review of the application of embodied learning to special education needs, INTELed faces a challenge that has been not yet sufficiently explored, by aiming at exploring how these embodied digital learning games can be applied in inclusive educational settings. However, the education of children with special needs differs among countries and with the specific cases. For this reason the project consortium has decided to address the application of embodied digital learning games: (a) in general classrooms where students with and without disabilities co-exist in inclusive educational settings, but also in (b) special units situated in mainstream schools to explore the possibility of using the embodied digital gaming as a common pedagogical approach for ALL students as well as for bringing all students in the same classroom where it is possible. The educational context is completed with the description of the participants of the pedagogical activities carried out in the project. These participants will be teachers, on the one hand; and students, on the other. The teachers participating in the project will be both mainstream teachers that have children with special needs in their classrooms, as well as specialists working with these children in mainstream schools (either as assistants of the main teachers or in special units). On the other hand, focusing on the students, the project is primarily aimed at SEN children that share totally or partially their time with the rest of their classmates at the classroom. The project will have to address the needs of these children while planning and evaluating the interventions. The analysis of the teacher training practices in each country participating in the INTELed project helped to identify the conditions and requirements of teacher training per country (Cyprus, Greece, Italy, Spain). INTELed's teacher training events will have to provide support to the teachers in understanding and applying the principles of inclusive education; help them become familiar with the pedagogy of embodied learning via the use of embodied digital learning games, to develop and implement lesson plans adapted to the children in their context, and share their experiences in the INTELed Community of Practice.
INTELed challenges, contributions and design guidelines
The analysis of the three components presented in the previous section helped to identify the main challenges to be faced by the project, as well as the expected contributions derived from pedagogical framework, which is depicted in Figure 1 .
INTELed main challenges and contributions
The first challenge faced by the project is the adaptation of the embodied digital learning games. There is a need to adapt and contextualize the affordances of the selected games (mostly grounded on motion tracking systems such as Kinect and Leap Motion) to the educational contexts where the project will be enacted, i.e., inclusive schools and special units within mainstream schools. To respond to the challenges related to teachers' education regarding SEN and embodied learning, INTELed has provided a complete program of teacher training, addressing the identified requirements. The training program includes, among others, pilot studies (currently in progress) where the participating teachers will be able to put in practice and validate the embodied digital learning games selected by them to their particular school context. It is expected that the INTELed school pilots will result in two main contributions. From the experience of the teachers applying the embodied digital learning games to their classrooms, INTELed aims at collecting further empirical evidence about how the embodied learning approach can be applied in inclusive educational contexts, which is a relatively unexplored issue. The project also aims at providing incremental evidence about the usage of embodied digital learning games in special units, and eventually to explore whether the work carried out in these units can benefit the children when they are with their classmates at the classroom. These pieces of evidence can help other teachers (participating in the INTELed Community of Practice) learn from others' practices and apply them to their cases. The results from these experiences are also a very important input for researchers in embodied learning and may contribute to the theoretical foundations of this approach, which is still in need of empirical evidence and reflection. A second expected contribution of the project is the identification of a set of design guidelines for the use of embodied digital learning games by SEN children in inclusive educational contexts. From the review to the literature performed in the project, we were able to identify already a first set of design guidelines, that are presented in the next section. However, we expect that our experiences during the implementation of the embodied digital learning games in real and innovative educational contexts (during the second year of the project) will further refine and enrich these design guidelines.
First approach to the INTELed design guidelines
A first group of guidelines refers to the best ways of designing of embodied digital learning games so that they comply with the requirements set by SEN children and their teachers. Bossavit and Pina [17] present a framework, which aims at facing the challenge of adaptability, by including a set of actions that enable the system to create users' profiles and then, offer adapted embodied digital games according to each user's profile. Altanis, Boloudakis, Retalis, and Nikou [10] make two recommendations related to the design of embodied digital games for children with SEN, which they applied to the design of the games included in the Kinems suite: adapatability to the content, the gestures, and the game elements; and integration of learning analytics modules for monitoring and assessment. A second set of design guidelines refers to how to adapt embodied digital learning games to the needs of children with SEN. Malinverni et al. [13] applied their inclusive design approach to the design of the game "Pico's Adventures" and carried out an exploratory study with 10 children. From this experience they derived a set of guidelines and suggestions for future work in the design of therapeutic embodied games for children with ASD: (a) to design cooperative game mechanics to promote behaviours related with social request; (b) to avoid mechanics that use physical contact, as these could promote an instrumental use of the other player, instead of social communication; (c) to use surprising or unexpected elements to facilitate social initiation, and (d) to use "peephole" strategies to promote exploration. Bartoli, Corradi, Garzotto, and Valoriani [18] propose a set of principles that should be considered at the time of evaluating the appropriateness of an embodied digital game. These are: distress (the sense of mental or emotional suffering and anxiety); positive emotion, need for intervention agency (autonomy) and usability gap (correctness of actions with respect to game logic and interaction rules). Although these are not design guidelines, they could guide the design and selection of more appropriate embodied digital games for a particular set of users, in our case for SEN students. A third set of guidelines refers to the principles of therapeutic interventions that could be applied when designing games for children with SEN. For example, the approach followed by Altanis et al. [10] is grounded on 4 principles of intervention: repetitive exercises, personalized flow of learning activities, combination of visual, auditory and kinesiology stimuli and step-wise activities with frequent feedback and reinforcement. A final set of guidelines could be oriented to help SEN teachers and therapists orchestrate their classes when using these embodied digital learning games in educational settings different from the one-to-one model typical in special units. However, there are no guidelines like those, which is coherent with the fact that this type of inclusive scenarios is yet unexplored. INTELed project aims at contributing to this challenge.
Final remarks and future work
This paper has presented a summary of the work carried out in the first phase of the INTELed project, and has synthesised it in the form of a pedagogical framework. The paper includes also a first approach to bring together a set of guidelines for the successful design and enactment of embodied digital learning games in inclusive educational settings. The framework describes the current state of INTELed partners' understanding of the issues related to the project, which will drive the teachers' training events and school pilots that complete the rest of the field work of the project. The framework is also meant to present the main ideas of the project to different stakeholders, and specially, to the teachers involved in the teacher training events and the school pilots. The framework will evolve with the implementation of the teacher training events and with the school pilots. The refinement to the framework will be published in new versions in the following intellectual outputs of the project.
